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RI /X[RU 1HFURSROLV 1HYHUWKHOHVV LWV ROG YHUQDFXODU KRXVHV ZHUH GHVLJQHG DQG FRQVWUXFWHG LQ RUGHU WR EH
VXVWDLQDEOHDQGWRVXEVLVWWKURXJKKXQGUHGVRI\HDUV

7KH LQGLJHQRXV LQKDELWDQWV RI 2OG *RXUQD YLOODJH ZHUH UHORFDWHG DIWHU VHYHUDO DWWHPSWV E\ D JRYHUQPHQWDO
GHFLVLRQ LQRUGHU WRSURWHFW WKH DQFLHQW(J\SWLDQ WRPEV ,QV D ILUVWJURXSRI UHVLGHQWVZHUHHYLFWHG DIWHU D
VWURQJUHVLVWDQFHWRWKH1HZ*RXUQDWKDWZDVGHVLJQHGE\+DVVDQ)DWKL,QWKHUHVWRIWKHLQKDELWDQWVZHUH
















© 2016 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of IEREK, International experts for Research Enrichment and Knowledge Exchange






1.1. Historical Preview 
7KHXUEDQVHWWOHPHQWRI2OG*RXUQDLVORFDWHGRQWKH7KHEDQKLOODPLGWKH/X[RULDQ1HFURSROLV,WFRQVLVWVRI
KDPOHWVWKDWLQFOXGH&RSWLFIDPLOLHV$UDEJURXSVDQGLQGLJHQRXVGZHOOHUV7KLVDUHDZDVJUDGXDOO\XUEDQL]HGRYHU
























 LQKDELWDQWV IURP WKH GLIIHUHQW KDPOHWV RI 2OG *RXUQD $KPHG 	 (OJL]DZL  7KLV DWWHPSW RI




SURFHVV WKH JRYHUQPHQWPDGH VXUH RI GHPROLVKLQJ DOPRVW WKHZKROH YLOODJH RI2OG*RXUQD H[FHSW IRU  WR 
KRXVHV IURP*RXUQHW0DUHLL DW WKH VRXWK DV DQ HYLGHQFH RI YHUQDFXODU DUFKLWHFWXUH DQGPRXQWDLQ XUEDQL]DWLRQ
$UFKLWHFWXUDOXUEDQ FRQFHSWV DSSOLHG LQ WKH 1HZ *RXUQD DUH YHU\ IDU IURP VXVWDLQDELOLW\ SULQFLSOHV 7RGD\ DLU
FRQGLWLRQLQJHTXLSPHQWLVDVRFLDOWUHQGIRU2OG*RXUQLVWREHDEOHWREHDWWKHKLJKWHPSHUDWXUH
1.2. Paper’s Interests and Objectives 
:KDWUHPDLQVRI2OG*RXUQDKDVDVWURQJDUFKLWHFWXUDOXUEDQYHUQDFXODUFKDUDFWHURIJUHDWLQWHUHVW$UFKLWHFWXUDO
VXVWDLQDELOLW\SULQFLSOHVDUHVLPSO\LQWHJUDWHGPRUSKRORJLFDOO\DQGVWUXFWXUDOO\LQGLIIHUHQWKRXVLQJW\SHV,W¶VWUXH
WKDW SXUH DUFKLWHFWXUDO FRQFHSWV DQG DHVWKHWLF LQWHQWLRQV DUH UHODWLYHO\ DEVHQW LQ WKH XUEDQ VSDFH RI2OG*RXUQD





WKH SULQFLSOHV RI VXVWDLQDEOH DUFKLWHFWXUHXUEDQLVP 7KH VXVWDLQDELOLW\ KHUH LV DFKLHYHG PRUH HIILFLHQWO\ YLD WKH
SURFHVV RI OLYLQJ DQG EXLOGLQJ XVLQJ ORFDO PDWHULDOV )XUWKHUPRUH LW GHPRQVWUDWHV WKDW VXVWDLQDELOLW\ LV QRW













2.1. Sustainability in Urbanism and Architecture 








,Q $UFKLWHFWXUH WKH WHUP VXVWDLQDEOH PHDQV WR GHVLJQ EXLOGLQJV WKDW PLQLPL]H WKH QHJDWLYH LPSDFW RQ WKH
HQYLURQPHQW E\ XVLQJ QDWXUDO UHVRXUFHV DV ZHOO DV HIILFLHQW PDWHULDOV HQHUJ\ DQG VSDFH GHVLJQ 7KH EXLOW









2.2. Sustainability in Vernacular Architecture/Urbanism 




DUFKLWHFWXUDO H[LVWHQFH RI KDYLQJ D VKHOWHU WKDW LV VLPSO\ FRPIRUWDEOH DQG UHVSRQVLYH WR WKH FOLPDWH 9HUQDFXODU
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DUFKLWHFWXUH UHSUHVHQWV WKH KXPDQLVWLF GHVLUH WR FXOWXUDOO\ FRQQHFW WR WKH HQYLURQPHQW WKLV LV WKH UHDVRQ ZK\
YHUQDFXODU DUFKLWHFWXUH GLIIHUV IURP RQH UHJLRQ WR DQRWKHU 9HUQDFXODU DUFKLWHFWXUH FKDQJHV DORQJ ZLWK FRORU
VFKHPHVDQGVXUURXQGLQJPDWHULDOV,WVWLFNVQDWXUDOO\WRJUHHQDUFKLWHFWXUHEDVLFVZKLFKFRQVFLRXVO\LPSOLFDWHWKH





2.3. Sustainability and Theories of Relocation 
,QRUGHUWRXQGHUVWDQGZK\WKH2OG*RXUQLDQFRPPXQLW\KDGDFKLHYHGDUFKLWHFWXUDOVXVWDLQDELOLW\ORQJDJRZH





7RGD\ WZRPDLQ WKHRULHVRI UHORFDWLRQH[LVW7KH ILUVW LV6FXGGHU¶V WKHRU\FRQFHUQLQJ WKHVWDJHVRIDGMXVWPHQW
DQG DGDSWDWLRQ DIWHU UHORFDWLRQ 6FXGGHU  DQG WKH VHFRQG LV&DUQHD¶V UHJDUGLQJ LPSRYHULVKPHQW ULVNV DQG
UHFRQVWUXFWLRQ GXH WR UHVHWWOHPHQW &DUQHD :H DUHPRUH LQWHUHVWHG LQ&DUQHD¶V WKHRU\ DV LW FODULILHVZK\
UHORFDWHGFRPPXQLWLHVFDQ¶WUHDOO\DWWDLQVXVWDLQDELOLW\SULQFLSOHVLQWKHLUPRGHRIXUEDQL]DWLRQ,QKLVWKHRU\&DUQHD
LGHQWLILHVWKHUHDVRQVIRUZKLFKLPSRYHULVKPHQWKDSSHQVDVDUHVXOWIRUGLVSODFHPHQWORVVRIKRPHODQGOLYHOLKRRGV
DQG RFFXSDWLRQ DQG VRFLDO VXSSRUW V\VWHP 'XJJDQ  +H DOVR VXJJHVWV WKDW DIWHU WKHLU GLVSODFHPHQW WKH
UHVHWWOHUVZLOOVXUHO\KDYHGLIILFXOW\LQUHEXLOGLQJWKHLUOLYHOLKRRGV&HUQHD	*XJJHQKHLP$VDUHVXOWWKH
GLVSODFHHVZLOOQRWEHDEOHWRDGRSWDVXVWDLQDEOHOLIHVW\OHDQGWKH\ZLOOODFNWKHPHDQVWRUHVWUXFWXUHWKHLUHFRQRP\




*RXUQD DOORZHG LWV LQKDELWDQWV WR OHDG QRW RQO\ DQ DUFKLWHFWXUDOO\ VXVWDLQDEOHPHWKRG RI XUEDQL]DWLRQ EXW DOVR D
VRFLDOO\VXVWDLQDEOHOLIHVW\OH
5HVHDUFK2XWOLQHVDQG$SSURDFK
3.1. Field Survey 
7KHSURFHVVRIVXUYH\LQJDLPVDWWUDFLQJWKHVXVWDLQDELOLW\SULQFLSOHVLQWKHWKUHHYLOODJHVRI*RXUQD7KLVSURFHVV
HQFRPSDVVHV VHYHUDOSKDVHV LQRUGHU WRREWDLQ WKH UHTXLUHGGDWD)LUVWO\ LW LQFOXGHVD VLWH DQDO\VHVSURFHGXUHYLD
DSSUHFLDWLQJ VLWH YLVLWLQJ DQG SKRWRJUDSKLQJ WKH FRQWH[W 6HFRQGO\ FRPHV D SKDVH RI GDWD FROOHFWLRQ YLD
LQWHUYLHZLQJDQGYLVLWLQJWKHLQKDELWDQWVLQWKHWKUHHYLOODJHVLQRUGHUWRIRUPXODWHDQLGHDRIKRZWKH\OLYHZKHWKHU
WKH\DUHVDWLVILHGLQWKHQHZ*RXUQDVDQGZKHWKHUWKH\IHHOQRVWDOJLFDERXWWKHLUROGYLOODJHDQGZK\)LQDOO\ZH
ZHUH DEOH WR DUULYH DW WKH UHVHDUFK RXWFRPHV ZKLFK DUH UHSUHVHQWHG E\ D VRUW RI FRPSDULVRQ EHWZHHQ WKH WKUHH
YLOODJHV7KLVFRPSDULVRQVKRZVWKHSURVDQGFRQVRIHDFKRQHRIWKHP
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8UEDQLVPDQGXUEDQFRQFHSWVD[LVZLOOXQGHUWDNHWKHVWXGLHVRIORFDWLRQVXUEDQIDEULFVDQGIRUPVRIWKHWKUHH
YLOODJHV,WZLOODOVRHOXFLGDWHXUEDQFRQFHSWV±ZKHWKHUYHUQDFXODURUSURIHVVLRQDOLQYROYHGLQWKHFUHDWLRQRIXUEDQ










WRS RI /X[RU DQG LWV WHPSOHV 2OG *RXUQLLV XVHG WR FRQWHPSODWH /X[RU IURP WKHLU ZLQGRZV DQG DSSUHFLDWH WKH








*RXUQLLV DIWHU D JRYHUQPHQWDO GHFLVLRQ RI HYDFXDWLQJ WKH ROG YLOODJH 7KH 1HZ *RXUD ZDV EXLOW ZLWK D JUHDW
VHQVLELOLW\ IRU2OG*RXUQLLVZD\RI OLIH LW DOVRHPEUDFHVDSURIHVVLRQDOGLPHQVLRQDQGHYLGHQFHRISODQQLQJDQG
DUFKLWHFWXUDOJHQLXV7KHYLOODJHZDVJHQHUDWHGE\WKHIDPRXVDUFKLWHFWDURXQGDPDLQSXEOLFVSDFHWKDWFRQWDLQV
WKHPRVTXHRI³$O7D\HE´KH WULHG WRFUHDWHDVSDWLDOKLHUDUFK\ WKDWZLOOJR IURPWKHPDLQSXEOLFVSDFH WRRWKHU
VPDOOHUVXEVSDFHV7KHVHPLRUJDQLFOD\RXWRI1HZ*RXUQDVKRZVELJJHUUHFWDQJXODUEXLOGLQJEORFNVZLWKLQWHUQDO
SULYDWH VSDFHV LQRUGHU WR UHDFK LQWLPDF\EHWZHHQKRXVHV'HVSLWH WKH VWXGLHVDQGUHVHDUFK WKDW+DVVDQ)DWKLKDG





%HWZHHQDQG LQ WKHKRSHIRU UHORFDWLQJ2OG*RXUQLLV WKH VHFRQG1HZ*RXUQDZDVFUHDWHGE\ WKH
JRYHUQPHQWDWDURXQGNLORPHWHUVRIWKHROGYLOODJH7KHJRYHUQPHQWGHFLGHGWRLPSODQWDQHZOLQHDUOD\RXWDWWKH
RXWVNLUW RI $O7DUHI 9LOODJH DQG FDOO LW DOVR WKH 1HZ *RXUQD 2OG *RXUQLLV ZHUH IRUFHG WR PRYH DIWHU KDYLQJ
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D FOHDU KLHUDUFK\ RI HQWUDQFHV 7KH PDLQ HQWUDQFH LV IURP WKH PDLQ D[H WKDW OHDGV WR WKH PDLQ SXEOLF VSDFH
6HFRQGDU\HQWUDQFHVDUHIURPERWKVLGHVRIWKHYLOODJH7KHYLOODJHLVMX[WDSRVLQJDJULFXOWXUDOODQGVIURPWKHRWKHU
VLGHWKDWDUHQRZQLEEOLQJJUDGXDOO\DWLWVRXWVNLUWV7KHVHFRQGQHZ*RXUQDLVFRPSOHWHO\H[SRVHGDQGSHQHWUDWLYH





2OG*RXUQDFRQWDLQVUDUHO\DQ\SODQWV2OG*RXUQLLVXVHG WRHQMR\ WKH ORRNRYHU WKHJUHHQHU\ZLWKRXWSRVVHVVLQJ
DQ\DWWKHLUXUEDQVSDFHV,Q)DWKL¶V1HZ*RXUQDYHJHWDWLRQLVDSDUWRILWVFRQFHSWHVSHFLDOO\LQWKHPDLQD[LVRIWKH
YLOODJH 7UHHV ZHUH SODQWHG WR GHILQH D FHUWDLQ SDWK RU WR DGG VKDGRZ VRPHZKHUH 7RGD\ DJULFXOWXUH ODQGV DUH
LQYDGLQJ)DWKL¶V*RXUQD&RQVHTXHQWO\ WKH OHYHORIXQGHUJURXQGZDWHU LVJHWWLQJKLJKGDPDJLQJPRUHDQGPRUH
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$FWLYLWLHVLQ2OG*RXUQDZHUHPRVWO\UHVLGHQWLDOZLWKVRPHZRUNVKRSVDQGSURIHVVLRQDODFWLYLWLHVLQWKHJURXQG
IORRUVRIIURQWDOKRXVHV+RZHYHUSHRSOHXVHGWRZRUNDWSUR[LPLW\VRWKH\XVHGWRZDONHYHU\GD\WRWKHLUVKRSV
VSHFLDOL]HG LQ DODEDVWHU KDQGLFUDIWV ,Q WKH 1HZ*RXUQD WKHUH LV D EDODQFH EHWZHHQ UHVLGHQWLDO DQG SURIHVVLRQDO
DFWLYLWLHV 6HSDUDWLRQ ZDV REYLRXV LQ +DVVDQ )DWKL¶V SODQV %XLOGLQJV DW WKH VHFRQG 1HZ *RXUQD DUH VWULFWO\
UHVLGHQWLDO3HRSOHDFWXDOO\KDYHWRZDONIRUORQJGLVWDQFHVWKDWFDQVRPHWLPHVUHDFKNLORPHWHUVLQRUGHUWRDWWDLQ
WKHLUZRUNORFDWLRQV)LJ
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DQG SDWKV DUH LPSRUWDQW HOHPHQWV LQ 2OG *RXUQLLV¶ KRXVHV )LJ  7KHUHIRUH RQH FDQ LGHQWLI\ ZDOO KROHV
HYHU\ZKHUH LQVLGH KRXVHV VR SLJHRQ FDQ IO\ IUHHO\ DURXQG DQG LQVLGH ,Q2OG*RXUQD LQKDELWDQWV XVHG WR VFXOSW
HYHU\WKLQJQLFKHVEHGVEDWK WXEVDQGHYHQFDELQHWV )LJ(DFKKRXVHSRVVHVVHVDGLIIHUHQWSHUVRQDOLW\ WKDW
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,Q2OG*RXUQDKRXVHVPD\VHHPSRRUDQGODFNDHVWKHWLFQRUPVKRZHYHUWKHVHEXLOGLQJVDQGWKHLUOLQHVSUHVHQW
DQLQVWUXFWLYHOHVVRQRIDUFKLWHFWXUH)DWKL(DFKRIWKHVHKRXVHVZDVEXLOWVLPSO\WRIXOILOOLWVXVHU¶VQHHGV
WKH\ZHUH EXLOWZLWKRXW DUFKLWHFWXUDO FRQFHSW ,W LV OLNH D SLHFH RI FOD\ WKDWZDVPROGHG GLIIHUHQWO\ HDFK WLPH WR







































JXHVW DUHD VLWWLQJ DUHD DQG D FRXUW \DUG DFFHVVLEOH IURP ERWK RXWVLGH DQG LQVLGH$OO WKHVH DUHDV DUH YHU\ VPDOO



















450   Randa A. Mahmoud /  Procedia Environmental Sciences  34 ( 2016 )  439 – 452 






















1LOH XVLQJ ZDWHU WDQNV WUDLOHG E\ GRQNH\V 5HFHQWO\ WKH\ PDQDJHG WR KDYH DFFHVV WR HOHFWULFLW\ EXW WKH ZDWHU
SUREOHPUHPDLQVWKHVDPH$FWXDOO\ WKHODFNRIZDWHUFRXOGEHRQHRI WKHUHDVRQVEHFDXVHRIZKLFK2OG*RXUQD
FRXOGVXEVLVWIRUVXFKORQJWLPHEHFDXVHWKHPXGEULFNFRQVWUXFWLRQWHFKQLTXHGRHVQ¶WJRZHOOZLWKWKHH[LVWHQFHRI




ODVW LQWDFW IRU ORQJ7RGD\DLUFRQGLWLRQLQJPDFKLQHVDUHKDQJHGRQFRQFUHWHIDoDGHV LQ)DWKL¶V*RXUQD+RZHYHU
WKHUHDUHVHULRXVDWWHPSWVWRUHKDELOLWDWHDQGWRUHSDLUVRPHRIWKHUHPDLQHGKRXVHVGHVLJQHGE\+DVVDQ)DWKL7KHVH















ORQJ 7KHUHIRUH WHPSHUDWXUH LQVLGH WKH KRXVHV FDQ UHDFK R RU PRUH $FFRUGLQJO\ SHRSOH DUH LPSODQWLQJ DLU
FRQGLWLRQLQJPDFKLQHVHYHU\ZKHUH)LJ
3.3. Outcomes and Remarks 
7KHFRPSDULVRQEHWZHHQ WKH WKUHHYLOODJHVRI*RXUQDVVKRZHG WKDWGHVSLWH WKH ODFNRIZDWHUDQGHOHFWULFLW\ LQ
2OG *RXUQD YLOODJH YHUQDFXODU DUFKLWHFWXUDO WHFKQLTXHV DQG ORFDO PDWHULDOV XVHG LQ KRXVLQJ FRQVWUXFWLRQ DUH
SHUWLQHQWWRDUFKLWHFWXUDOVXVWDLQDELOLW\FRQFHSWV2OG*RXUQDDQGWKH1HZ*RXUQDRI+DVVDQ)DWKLDUHFRQVLGHUHGDV
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&RQFOXVLRQ
$FKLHYLQJ6XVWDLQDELOLW\ LVQ¶W OLPLWHG WRDFHUWDLQXUEDQ IRUPRU WRD FHUWDLQDUFKLWHFWXUDO W\SRORJ\1RPDWWHU
KRZ LWPD\ VHHP VLPSOH RU XQDSSUHFLDWHG E\ VRPH VSHFLDOLVWV YHUQDFXODU DUFKLWHFWXUH DQG XUEDQLVP UHSUHVHQW D
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